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英文缩写   英文全名                    中文全名 
EAM        experimental autoimmune myocarditis  实验性自身免疫性心肌炎 
IL-1RII      type Ⅱinterleukin-1 receptor         白介素 1 受体 II 型 
IL-1RAcp    interleukin-1 receptor accessory protein 白介素 1 受体辅助蛋白 
Heterodimer  Heterodimer                       异源二聚体 
IL-1RA      interleukin-1 receptor  angonist       白介素 1 受体拮抗剂 
IL-1RI       type Ⅰinterleukin-1 receptor         白介素 1 受体 I 型 
IL-1β        interleukin-1 β                     白细胞介素 1β 
IL-6         interleukin-6                       白细胞介素 6 
IL-17        interleukin-17                      白细胞介素 17 
MCP-1      Monocyte chemotactic protein-1       单核细胞趋化蛋白-1 
TGF-β      transforming growth factor-β          转化生长因子-β 
TNF-α      tumor necrosis factor-  α             肿瘤坏死因子-α 
IFN-γ       interferon-γ                        干扰素-γ 
SLPI       signal peptide (SP) region of  
secretory leukocyte protease inhibitor     分泌型白细胞蛋白酶抑制因子 
Co-IP       Co-Immunoprecipitation             免疫共沉淀 
TLR4       Toll like receptor4                  Toll 样受体 4 
MAPK      mitogen-activated protein kinase      促分裂原活化蛋白激酶 
LPS        lipopolysaccharide                 脂多糖 
















【目的】 评估编码Ⅱ型白细胞介素-1 受体 II（type Ⅱinterleukin-1 receptor ，
IL-1RII）与白细胞介素-1 受体辅助蛋白（interleukin-1 receptor accessory protein，
IL-1RACP）形成的异源二聚体对自身免疫性心肌炎的作用及其机制。 
【方法】 （一）体内实验：构建体内导入所用质粒；Day0 免疫大鼠构建自身
免疫性心肌炎 EAM 模型；Day6 应用流体动力学方法进行重组质粒（IL-1RII 与





光定量 PCR 与免疫酶联反应（ELISA）评估异源二聚体对炎症反应的影响。 
【结果】 （一）体内实验：IL-1RII 与 IL-1RACP 重组质粒同时导入大鼠体内后，
血中浓度显示导入后 24 小时浓度最高，且维持高浓度持续实验整个过程至
Day17，两种质粒同时导入组较 IL-1RII 质粒单独导入组浓度升高 8 倍以上；治
疗效果：两种质粒同时导入组的大鼠心脏/体重比值、BNP 及炎性因子等表达均
较 IL-1RII 质粒单独导入组有明显降低，心功能得到明显改善。（二）体外实验：
IL-1RII 与 IL-1RACP 重组质粒可形成异源二聚体；异源二聚体的结合部位位于
IL-1RII 的第二功能区；异源二聚体可明显降低炎性因子（MCP-1 、IL-6、 TNF-α、
TGF-β 等）的表达。  
【结论】  IL-1RII 与 IL-1RACP 可形成异源二聚体；其结合部位位于 IL-1RII
的第二功能区；此异源二聚体可明显减轻 EAM 的炎症程度并改善心功能，这将
为寻找心肌炎新的治疗靶点提供理论基础。 


















Purpose：Estimate the effect and mechanism of IL-1RII/IL-1RAcp heterodimer 
on experimental autoimmune myocarditis (EAM). 
Methods：In vivo, all rats were immunized on day 0 and injected with the 
recombinant plasmid pCAGGS-IL-1RII and IL-1RAcp-Ig on day 6. Plasma was 
collected day 7、day 12、 day17. All rats were sacrificed on day 17, and the effect 
of treatment was examined.The evaluation indictors including the heart 
weight/body weight radio,histopathology ,cardiac function indexs and the 
expression of inflammatory cytokines. In vitro, in cos7 cells,we identificated the 
formation and the combining sites of the IL-1RII/IL-1RACP heterodimer with 
Co-Ip. In H9C2 cells and VSMC cells we evaluate the effect of the 
IL-1RII/IL-1RACP heterodimer on proinflammatory factors expression with 
real-time quantitative PCRand ELISA . 
Results: In vivo ,compared with IL-1RII alone group, the IL-1RII/IL-1RAcp-Ig 
gene therapy group was more effective in controlling EAM, as indicated by a 
decreased HW/BW, reduced expression of  BNP、 inflammatory cytokines. 
recovered cardiac function. In vitro, we identificated the formation of the IL-1RII 
/IL-1RAcp heterodimer and the combining sites of the heterodimer is at the 
second functional domin of IL-1RII. Compared with IL-1RII alone group,  
IL-1RII /IL-1RAcp heterodimer significantly inhibited the inflammatory 
cytokines, MCP-1、IL-6、 TNF-α、TGF-βand IL-17 expression. 
Conclusion：IL-1RII and  IL-1RACP can formation the heterodimer and the 
combining sites of the heterodimer is at the second functional domain of IL-1RII. 
The heterodimer can significantly alleviate myocarditis, and improve cardiac 
function. This will provide new therapeutic targets of myocarditis. 
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图 1.1 实验性自身免疫性心肌炎发病进程 
1.2 白细胞介素 1 
1.2.1 IL-1 家族及其受体 
白介素1(Interleukin-1)是一种多肽，分子量约为17ku，目前研究显示，IL-1
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